(i2)»»tt*ft»iz*-^L^r^BB*4xfcSRttJgS 



09) m&xitoFfimfcmM 



(43) sbs^bbb 

2001 ft 15 B (15.03.2001) 




PCT 



(io) mmtemm^ 
WO 01/17680 Al 



(si) ohm** #«r: 

(21) UIB?aiM#^: 

(22) SBStUMB: 

(25) SiiSmHCDSH: 

(26) gK*4>§B0>H§S: 

(30) S5t^f-^: 
1/254335 
60/156,955 



B01J 35/02, 33/00, C09K 9/00 
PCT/JPO0/06J52 
2000 ^9^8B (08.09.2000) 

a*m 



1 999 E 8 B (08.09. 1 999) JP 
1999 ^9 ^ 30 B (30.09.1999) US 



(71) mmx(^m^<±x<o^m\z'oi^x)i^m^ 

I#c5t£*± (SHOWA DENKO KABUSHIKI KAISHA) 
[JP/JP]; T 105-8518 J£ JStBiftE^PI-T 1 13#9^ 
Tokyo (JP). 

(72) ft&Xf 

(75) §£BAm/\hmA(*miz'D^T<»<*): sus»fT (hagi- 

HARA.Hiroyuki) [JP/JP]; T 105-8518 

P1-T § 13#9^ 0g*OttX**xC£ttl* Tokyo (JP). # 

& *i (ITO, Katsura) [JP/JP]; t 399-6461 filf 

rti^Jlllife B8fQ«X»^^tt 

fSSPP*J Nagano (JP). 



(74) ftJSA: rtffl^(UCHTDA,Yukio); T 105-0014 

*Bi£IZ;£-TB5§10^ ^-tf- h^l005 P^B3!HI 
M^RlT Tokyo (JP). 

(81) $t^® fty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, 
PT t RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, 
UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) J&^S AR1PO (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZW), l~7V7^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ y /^fr 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI (BF, BJ, CF, CG, CI, 

CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



(54) Title: PARTICULATE TITANIUM DIOXIDE PHOTOCATALYST, PROCESS FOR PRODUCING THE SAME, AND AP- 
PLICATIONS THEREOF 

(54)fgB£CD£f*: ~ l£<t ^ * >5feft4&#M* > *<7>£l&, jfccfctf^CDJEffl 

(57) Abstract: A particulate titanium dioxide photocatalyst which comprises: fine titanium dioxide particles; a first deposit layer 
comprising a calcium compound and formed on the surface of the particles; and a second deposit layer which is a porous layer 
formed on the surface of the fine titanium dioxide particles having the first deposit layer and comprises an insoluble substance which 
is photocatalytically inactive and has a solubility product in water of IO" 25 or smaller. A composition comprising this particulate 
titanium dioxide photocatalyst and an organic polymer is used as a molding material, coating material, or the like for producing a 
molding or structure for environmental purification. 

(57) m&: 

, s £tcf^ i ytmmt 



WO 01/17680 PCT/JPOO/06152 

1 



mmmmmt^xm^zti, mzmm. ma^uy'^x^vc^m^mm^o 
7°7^y2fcM&tji£<Dmmmmz&\,^Mm^7°77.?- 
y z w&mzm o &/ufc z> , wtmnfc ^ommxm^mmmt uxmm 

kotz-mt^* >0ytmm**-x&\3„ ~mt^7 >tmnzyt&mHzti 
& t. ~mt^* ymsL^fomzRtiiisrcn^tjEzitf-mit^? >mi^mm 

? x ^ v ? m&Sxtz a ©«ig«g \z & ^xmm^y ? x 9- y ? nmmzm o &a, 
rev. w^E(omw-(o^m\zm^^mifiU^-^nx^ a l^l^s 
> -mt?-? ><D&tite9ttemftmiz&^xmwmm®^mmmm®nf£rtxfc 



WO 01/1 7680 PCT/JP00/061 52 

2 

4#H¥ 9 - 2 2 5 3 1 9 ntemte&ZfiftfflW- 9-239277 - 

*«3fci&SnTtr*£. £fc> ^?1 0-2 44 1 6 6^ii:H - mt^* > 



»^tt*«-r*3t»iaM»», K^»jaa»#©i!ifi^ffi, i)t»it9#JMt5 



WO 01/17680 PCT/JP00/06152 

3 

tt^tsn i (Dts.mm^i,. z^zmm, i <z>£&«^/&£*i£:r.g£{fc5P* >m. 
mi=-(Dmm±\z, yefnkmtLx^&tiLX$><o^ ^-Dmzn-r^mm^m^^ 

zn&o mamm^mt ltii $?£l<&, ykizK-rzmMmmrfi o- zs 

(1) —mt^$>m±^<nnm\zti)v^vMk&m*m$i*v&xmi<D& 

\z. ytmmt LxJFmmm®m®M*Mj&T2> z. t^x^^un^m.w^^. 
x^x. ^tfctti^LT, mmttm&m&mmz&WkV. mmm^m^ 

(2) -mit^? >m±^<Dmmizt> Mt^m*m.m^v&xm i <d& 

z>z.t\z£-?x. mmi<Dmftmi>w&tsnrz-mik^?>w%LT<Dmmiz. % 
mm t vx^mmm®&vonz$ti£?Lnum 2 <D&mm z\t*& 

( 3 ) -mt^z ywift^ommizt) )i>i/v A{t&®%iB&i£L#>xm 1 ©a 



WO 01/17680 PCT/JP00/06152 

4 

fttfzi&ikm&b^hcDtiw&v^o sfc, -mit^ tymnet, -^i^ 
(DW&mwo. ooi~o.25^d>, mzo. 0 1~0. l 5^a>T£>3C: 

t^»*Ulri. —&m.l L <D¥-i%n&& 0 . 0 0 1 $^n>£T[sI-g><h2P£J;<:£ 
^i"3(D^SiitT&Dllffll$Tfc^o 0. 2 5^ n>£jg^& LT<D 



WO 01/17680 PCT/JP00/06152 

. 5 

sx±<d t> >v -> ^ Ait^w&mm & z> z. t #t # * . 

^L<(i0.0 1~10li%. iO»SL<il0.1~5li%T$5i. 0. 

&mz-mt&2>ytMm?ztii2> B 

©2 S'CKfcttSigapgfg (»*flC*ftt"bl»5) ^10- 25 £tTTMCt 

z\z\x° f&RMtm2(om$mi tit. 2 



WO 01/17680 PCT/JPOO/06152 

6 

g. Al, Si, V, Cr, Mn, Fe, Co. Cu> Zn, Ge, Zr, Ag 

> In, S ru Pb, Sb, Ba, Ta, C e t>M&tlZ>'P< £ h 1 ffitf>7El?t 

^BeO, B 2 0 3 , MgO, A 1 2 0 3 . S i 0 2 . S i O, V 2 O s . CrO 
s Cr 2 O s , MnO, Mn 2 0 3 , Mn0 2 . Mn 3 0 4 , Fe 2 0 3 , Fe 3 0 4 , 
CoO. COjO,, Cu 2 0. CuO. ZnO, G e 0 2 . Z r 0 2 , Ag 2 C\ 
InG\ ln 2 0 3 , SnO. Sn0 2 . Pb 3 0 4 , Pb0 2 > PbO, Sb0 2 , 
Sb 2 0 3 , SbjO s , BaTiOj, Ta0 2 , Ta 2 O s , Ce0 2 , CaTi 
0 3 . FeTiG 3 £W<3£<ha*T*£, #&JKBKfc<|&5&Ttt, CuS, 

Cu(OH),, AgCl, AgBr, Agl, AgS, Mg(OH) 2 , MgC0 3 
. CaCOj, BaCOj, Zn(OH) 2 , ZnS, Z n C 0 3 . CdS, A 1 (O 
H) 3 . Sn(OH) 2 , SnS. SnS,. PbS. PbCl 2 , PbS0 3 . Pb 

co 3> sb 2 s 3 . FesWbns. ±m<D7kmm&mm<D'p-vb> 



WO 01/17680 PCT/JPOO/06152 

7 

o 

(3) ^v^Aft^tt&^tr^ i ofij#H&wrs— ttffc^ vHfctfc^©* 
nz^A-fyyo^+yh'^t'Wbns. #JxJ£, fg 1 ©ifi^S^Wf 3^: 
0 1- 5 011%^ iD»iL<(i0.1~20iI%^5. 0.0lS»%ct 



WO 01/17680 PCT/JPOO/06152 

8 

□ i?OA. Jly^-OA, & iff, E»££*>6fc*»«fc0S 

. -»<k^ * > K «k 3 3tM^f^ffl (Cck D fbfftl^K^St -5 $ 

-^fc^^>7tM^^CDS»(cS^#0. 001-1011 

k*-^7-fe^-;H»it. ABSiE x#*->«Mt, mwtt-jimm 



WO 01/1 7680 PCT/JPOO/06152 

9 

nwomm*. mkms±mm\zm"3% % muso. o i~8 omm%, $?su< 

H ©J; -5 fcffiiRSU ^miJU U T cb lr». 

±E©a^fr»fifc*&rie»r * c <t feet T»«^fc«ag 

A, y-h^f©!f»f D , *«fctf#ffi©ltmi5&gi I S l . JBB»jsfcSlBfc£a«*tf 

4. -MfO^gi0.0 3 5^O» 1 2 Og^ALTMMS^fr^ 
. =Sftf5'>7 7U-^fc. tt^lCNaCl, Na 2 HP0 4 , 

KH 2 P0 4 . KC 1, MgC 1 2 • 6H 2 0, CaC 1 2 »LT, ~mt^^ 
>X^V-tM&Lfz'&(DN a + #l 3 9raM> K*a«2.8mM, Ca 2 **«l. 
8mM, Mg 2 + #0.5mlVL C 1 4 4mM, H P 0 4 2 " t H 2 P 0 4 " © 



WO 01/17680 PCT/JP00/06152 

10 

u&4 ox:\zx2 4mm&mi<rc. torn, *5'j-£5is, vt& (7M>r 

v9 ^>y^>y ^ )V5>-. ?Li0.2/im, U 1 2 0"CT4P$P.iW£jHI 

ut'J >^^;uv^A^®(c^$nrc-^fb^^>^* 1 o o g*»fc. 

(9— »J>£0 tl^l, t:^ij3- >^-u^fT— (flSfl^ifg (** 
) 8AFP-1) 2 0%^itfc. »6nfcJB^t»fe*«4»l 2 0tT2^ 
*£«Lfcf£, 5 0 0t)T10S|p B 1MLft o »snfct&tt. <t¥ftffi<Df&M, 1 

mz. nzntz^m^vtim%m*mT%-mt^?>mft3iz. 5g£9 

Omm^Cv't-HCAnm 3083^4 0 p pmOT-fe hT^fk K££tA 
^5LOf K7-/tyy©iji|:An. -f^yZv^ hX'3 6 5nm©IHM 
0.23 mW/ c m z 3 tdSBit Lfc. 5£^i»RBSf R§*&>&> £ 1 P^ffl 

5 0/imTiJ77l:|$lTlli^iL, 5 OmW/cm 2 ©^I$i 

2. 8 L(DM7jcO«t'{Crtfg£©^U*;i'^>M^^T#®Stt^J Ofcl OHO 
SB. &D a n£ :^X5 3 0) £0. 6 gSSJnU fi^fl:^ V^Ee^P ( 
BgfD^-r^-^A (tfc) iF4> — XfiL^OW-iZftm 0 . 0 3 5 tf □ » 120 
g £&A LT^MS^tT^-^b^ 1 ^ >X 7 U -£f#fc. 

S'J(3> ^CCaC 1 2 »LT, n mit3 L ?>7.7 , J — £M£il>fzm(D 
Ca 2 + #1. 8mMt»5i5l:illfcM$3. 5LB«l/fc. bus2-& 



WO 01/17680 PCT/JPOO/06152 

11 

{fc3^>7s^ U-2. 5 LLi&mm3. 5 L<h£jg£U £ Z\Zffi.m4 0 X:\ZX 2 

stick o > m(~^?ih&->u tsm.nm*m-$-z>-mk^? >mftM*mmL,. 
9\-mww.7>^<!7 hjim (ft- irs) x*ftffii,rcm%:. &mi£&m(D*)u~><y 

mmw i £mmf£?fmz£Dmt>tirzv >mtuv^oA^.mm^T^-m^t 

^■^>mm^5 0 g izYJU^ >mV — ?'0. 0 2 mo l $MtK7 0 Om 1 tliJDx. 
. ~^b5 1 ^>X^ U— ^#fco #6nfeX^U-{C0. 0 6mo 1 / 1 (D^m 
i^STl. pH7.2l:^SL, fgMI (12 0t, 4B#M) £fr 

^>ttf»*5 0 g t^3-9An-^h^Hlmo 1 <hx^y-;U2. 5 
L^LfcX7'J-t> lfl/>^'j3-^2mo 1 £7k7 2m 1 ^^JnbJD 

fcftffi&ft-otio f*e>n£X5U— &?§k (12 or, 4b#ihj) l 
> m:m\z^Kmu^jin-7^mw-r^-mt^^>mm^mtzo mmmit 
mmttmz&vmm&ftmisxmmvtc. *sjh&&- 1 tc^-r. 

mm 2 tmmtejjmz^Q&ztifc&ft^Rmm&mcDjj )u->v i±m&m.&-tz 



WO 01/17680 PCT/JP00/06152 

12 

fc. i K^-r„ 

i±ij£ffJ2 

. &?mi'V*mmm*mm-r2>z£ts.<. mmmi tmm^m\z^r). mm 
t^.=m^^>^* (->>)^—>*ijzf-?--?mm-rz>m(Dh<D) ^500 

i0.03Si7D» £fflV>T, 'J>K*;k>'5Afi^li$Mt5I<!:^:< 1 



WO 01/17680 PCT/JPOO/06152 

13 

6 



WO 01/17680 PCT/JPOO/06152 

14 



m 1 2 aj#g) 

mmmi u>^*;u->^a ~>u* 5 93 

mmm2 b?{l#;i/->^a ->u* 3 92 

#IS£09 3 'J >g^;i/->^A T )],=•■}- 2 0 9 5 

^JS0iJ4 U>®?*;Uv-^A vJto-J 15 8 8 

^SS0J5 #U*;1/tK>K 13 9 0 

1 - - 0.5 35 

Jtt£0«2 'J>K*;U$/£A - 2 5 5 

tfc^J3 tf>)j3)]/#>m - i 53 
#^>"}Affi 

ttm&\4 m\L%)V^K - 1 5 2 
- T^5^- 7 0 8 5 
6 - f> ij # io 60 
- z?)lu-7 50 68 



WO 01/17680 PCT/JPOO/06152 

15 



m&u e mmm ic & urii^^7 x ? >? (omit \zmo&/utdo. $>z>^ 



WO 01/17680 



16 



PCT/JPOO/06152 



Wb, $ ©jiiI^«)i£$nfc-Mf ^>»if©f lit:, ftM 

JSiLT^ffi^TfeD, ^OTKH^-rs^^^l 0- 25 £JLT-t:$>Z>Mm&y} 

Wo 

4 . ~mt^9 >mffi.?rf—#im.m 0.001 — 0.25* d y^-r^m^ 



WO 01/17680 PCT/JP00/06152 

17 

WtLT^tt-c^O, *>07jcte#t-*iS#&8W<l 0- 25 OTl?fe§ii§tt 
±rQ&®,T )V-3*is K£iJD**MSLT. m~m<t?-?>ffi®.T<Dmm\zy£f&!&t 

lTWft-C*D, J^*K^*»##Krt* 1 0 5 J^TT& 3 it^tt tiff £ 

v KT»s»*©«ffl i o \z%m<D-mt^?>ffim®W(D®km.-j]&. 
i2. ^juv^A-fk^^ u >wtijjv^oA. mkt>)\'>"52±i$j:zfmmx 

1 1 m^nMzmmo-mt^?>ftMm&&<Dmmijm. 

1 3 . -Wtitr* >Wk=f-t. LT-^Sg 0. 001-0. 25^D >$^T5 

fc©*£ffi-rs»3fc©«H 6~i2 m^rnfrizmwHo-mt^? yytrnmaw 
14. jaEflct LTcmm-etfctm&oimm 1 ~ 5 ©^-rn^fcs5«<z>-gHt; 

1 6 . m&cD&m 1-4 ovirndM'ia«©3ttt«jEt»i*sfcttfflf*o*EBi 1 4 



WO 01/17680 PCT/JP00/06152 

18 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/06152 



CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 B01J35/02, 33/00, C09K9/00 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B01J21/00-37/36, C09K9/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI/L 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



PA 



D, A 



US, 6090736, A (Agency of Industrial Science and 
Technology) , 

05 October, 1999 (05.10.99) 

6 JP, 11-267519, A & WO, 9933566, A 

JP, 10-174881, A (ISHIHARA SANGYO KAISHA, LTD.), 
30 June, 1998 (30.06.98), 
(Family: none) 

JP, 10-244166, A (Agency of Industrial Science and 
Technology) , 

14 September, 1998 (14.09.98), 
(Family: none) 



1-16 



1-16 



1-16 



I I Further documents are listed in the continuation of Box C. Q See patent family annex. 



"A" 



Special categories of cited documents: 
document defming the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
O" document referring to an oral disclosure, use, exhibition or other 
means 

P* document published prior to the international filing date but later 
than the priority date claimed 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

X document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

*Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

M &" document member of the same patent family 



Date of the actual completion of the international search 
05 December, 2000 (05.12.00) 


Date of mailing of the international search report 

19 December, 2000 (19.12.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



m^thm^ pct/j poo/0 6 152 



a. ftm<omtz>ftmv>&m {m&$m&m (ipo ) 

Int. Cl. 7 B01J35/02, 33/00, C09K9/00 



H*«rtTofc*/MS»» (BRtttt^R (IPC) ) 
Int. Cl. T B01J21/00-37/36, C09K9/00 



0 *m9zmm&&& 1926-1996^ 

0 *m<&Mnmm&4:& 1971-2000^ 

0 *Heft*flJSr3g4*« 1994-2000^ 

s*mmmm&&m<&m 1996-2000^ 



WP I /L 



— * 






PA 


US, 6090736, A (XJRftflfRft) 5.10^.1999 (05.10.99) &JP, 1 
1-267519, A&WO, 9933566, A 


1-16 


A 


JP, 10-174881, A (7jRfilHtfla$#tt) 30.6J3.1998 (30.06.98) 


1-16 


A 


JP, 10-244166, A (ItSMS) 14.9^.1998 (14.09.98) & 
77 0-/iL 


1-16 



to 



<o 0 4>«icg& $ nfc^tgfc 
ryj mcmm<D$>zxmx$>^x. m&xmti&vizk 



0 5. 12. 0 0 


19.12.00 


SR»£ttBS o£ «:& tjc& x 9t 

a&mm&Jr (isa/jp) 

1 0 0-8 9 1 5 
flUMIffftffl E»*s§8 = T B 4 ^ 3 -*§- 


03-3581-1101 F> 


4 G 


9 3 4 2 


3 4 16 



S^PCT/ISA/2 10 (^2^) (1 9 9 8¥7^) 



